Gnotobiotic mice inoculated with Firmicutes, but not Bacteroidetes, deteriorate nonalcoholic fatty liver disease severity by modulating hepatic lipid metabolism.
Nonalcoholic fatty liver disease (NAFLD) is a serious liver disorder and characterized by the hepatic accumulation of excess fatty acids. Clinical studies and animal models have shown a shift of gut microbiota from bacteroidetes to firmicutes in NAFLD patients and a diet-induced NAFLD mouse model. Therefore, we hypothesized that these 2 groups of bacteria may have differential effects on lipid metabolism in the liver, which further contributed to pathogenesis of NAFLD. To elucidate these effects, we inoculated two species of Bacteroidetes (B-group) or five species of Firmicutes (F-group) which were isolated from healthy individuals into germ-free mice. We found that the F-group induced elevated body weight, liver weight, and hepatic steatosis compared to the B-group under high-fat diet (HFD) conditions. The mRNA expression level of cluster of differentiation 36 (CD36) was elevated in the F-group compared to that in the B-group. Increased mRNA expression levels of fatty acid synthase (FAS), stearoyl-CoA desaturase-1 (SCD1), and diacylglycerol O-acyltransferase 2 (DGAT2) were also seen under HFD conditions in the F-group compared to that in the B-group. In addition, the expression level of miR802-5p was only elevated in the F-group under HFD conditions. Taken together, our results suggested that these specific species of Firmicutes may induce more hepatic steatosis by modulating fatty acid influx and lipogenesis compared to those of Bacteroidetes. These results may provide more understanding of the effects of gut microbiota on NAFLD.